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(54) IEEE 1394 DEVICE CONTROLLER 

(57)Abstract 

PROBLEM TO BE SOLVED: To allow the controller to recognize which 
kind of capability an IEEE 1 394 device has and what kind of control is 
available by allowing the IEEE 1394 device controller connecting with a 
high speed serial bus IEEE 1394 to initialize the high speed serial bus 
IEEE 1394 so as to have a Node-ID number assigned to each device 
corresponding to identification information specific to each device 
thereby grasping what kind of devices are connected to the high speed 
serial bus IEEE 1934. 

SOLUTION: A controller 100 connecting with an IEEE 1394 bus is 
provided with a device control section 1 1 controlling other device 
connecting with the 1394 bus, a device recognition section 12 that 
reads contents of a Configuration ROM of other device connecting 
with the 1394 bus. and Node-ID-Configuration ROM information 
storage section 2 that stores the contents of the Configuration ROM 
read by the device recognition section in cross reference with the 
Node-ID. The device control section 1 1 references the 
Node-ID-Configuration ROM information storage section 2 to send a 
control signal to the other device connecting with the 1394 bus. 
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(57) [KM] 

1 3 9 4^^^]:^ 1 3 9 4^± 

u ir ^ ^ i: 9 f&CDl 3 9 4«&:§S<£>Node_I D#^-£§;*: 

Mfflkz£R] I EE E 1 3 9 4 SJxfca > 

hn-7l 00(5, 1 3 9 4-*;M£*«^*Lfcte<Z>«« 

TtftficO^^COConfiguration ROMSrK^^SES 
912^:, 4Sfc&Rft8SM£ <? fS^i£A/f£Conf iguration 
ROM^Node. I D £ SJ-Jfctttf TlBttrt- 5Node_ I D-Co 
nf iguration R OM*«R1M|S 2 «r«^, d« 
Node, I D — Configuration R OMflMRIBfMB 2 «:#SB 
U1 3 9 4 /<>*J:»i«l»**tfcttO«H«C«»«** 

aw-*-*. 
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Tt*— ^fiiStT PiSS^ U 7/U'<* IEEE 1 3 94^ 

iBii*5/y 7;u/^ I E EE 1 3 9 4 M^J65£ ixfc«10>« 
»d?=fiff Z> Configuration (3y7^^K'>3^) R 

WWaaa§a«S^««C J: 9 Configuration ROMtBfrii 
£iX7t«^<ONode_ I D#^£Configuration ROMfS 
fcffv^ *»rtS«ria«-*-5Node_ 
I P -Configuration R OM'S^IS^C^P , 
ftJfSNode. I D -Con figuration R OMflt*tBlM»Sr#W 
U SraSS' r J 7/Ua<;* IEEE1 394 tftttSiXfc* 

mft:it»tttSIEEEl39 

[1**312] ffiiatf^BSfrP&ttU ffllSConfiguratio 

1 IB«<7> I E E E 1 3 9 4MS§ffifffi]3£®o 
[Ht*J«3] ffif&H4MMfe3M9:tt. ffjfBConfiguratio 

tfC ^^r^lSfit^r Sit 3R1R 1|S*W I EEE 1 3 94« 

[»3t>K4] lWlHfM«l^«W:, ]iftfi5Node_ I D-Config 
uration R OM*«lEtftW^|a«5ixfcflf«)a»bi9iia^ 

y r/u^^ i eeei 394 tc*n*^nfc«#o»J»"5r 

"*-«r:i:*4*«t-rSI«3R«13lrt:2lE«^ I EEE 1 
3 9 4MfflS8S fl 

[IS^ 3 ! 5 ] Configuration ROM^f 
»fc-#-*»3Mtl. 2, 3Xtt4ffi^<7> I EEE 1 3 9 

[0 0 0 1 ] 

a— *>fl22««* Audio/Visual^^ (£IT, 

(" IEEE Standard for a High Performance Ser 

iai Bus (r>f w — — >r— *9^¥—v 7 

X) " , IEEE Std. 1394-1995tCfa®^n-r^$. rj^it 
'>y7/M^ IEEE1394J £^5. ) Srffl^fc-* 
yh!7 — ^MJSV^X, S2y!J7/^ I EEEI 3 9 

4lc*l*S*Lfc««<o«|«ifcB"#-«. 

[0 0 0 2 ] 
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7/^IEEE 1 3 9 43&^lffl^tl5o :<OIEEE 
1 3 9 4^riiLfc«S r 1 3 9 4i^J fc^ 

9. ) rfcfc J: 0. h!7-^*M 

[ O 0 0 3 ] asaS" y 7 /I"** I E E E 1 3 9 4 £ A V 

y h 7-^ i LTffl^fcWSri l 4 t^t. ^ 
<nm\^ 12, ^>';7;^iEEEl 3 9 4il:5^ 

0DAV««7 1-7 5ai#«SJxt^«. *AV«*tC 
/<? 13* ffi^^T'Of- ^tei*^(Clsochronous (7-<y^ 
u-^;*) ^-^>-^/K7)Bilfttf ^"TS/ii^lC, IEC6 
1 8 8 3M#r C Digital interface for consumer ele 
ctronic audio/videoequipment" (r>f v^^^ 
— 7^4^ 7 X ay^i— ? ha-j;^ 

C, Referencenumber 100C/46—50/CDV, project numb 
er 100C/61883-i—5/Ed. l) *T*^#> ^Master Plug 

Register (MP R : -r^* — >^ ? ^^^) 
<tPlug Control Register (PCR:^7^ d^hu 

l/i/^^^^D, Master Plug Regi stertC \% , input Ma 
ster Plug Register ( i MP R : ^f^y f* ^,7^ 
U'v?^^— ) ^output Master Plug Register (oMP 

Plug Control RegistertCtt, input Plug Control 
Register ( i PCR : y h ~?*7 W ^y^D- 

}V U^^^H £ output Plug Control Register(o 
PCR:7!)hys/F "^7^ =» ^ h n — US?* 
30 ^n^^^^ r ^.li^7t-^S'h 

*rB l 5 iZTF-f* 

[00 0 4] oMPR8lt iMPR8 2-8 5liAV 
WlrtHloW#4L, AVM^oPCR9 1i 
i PCR 9 2 — 97 ^^flLrt^o 1 OGQ A V$| 
WC§4t^5oPCRMPCRtfl *:ix*Jx* 
^3 2i@t*^Sc oPCRtiPCRlCll =1^^5/3 
V**A^5fcafrKi&5ttflHRfc If, Broadcast conn 
ection (:/ F*-r * h ^^v'h^) O^T** Po 
int-to-point connection (4?-< h — V 

^ h aj^^^gy) S:, Isochronous (7YV^Dt 

X) ^^V^/U#^^fS^^tt, oPCRtttifcl: 
Isochronous^— ^ 7n- C0tei£3IS^ Sr^^fa^^iX 

[o o o 5] MPRavpcRi*Easiir^5U'^ 

^7K^IJ, |1 1 ^ ilX t ^ S <t 9 , IEEE 
1 3 9 4M&~efe&bhnX\t^&C S R (Command and St 
atusRegister : K 7 > K 2*?- 4 # * Ui/^ 

fflB«7Kl/^ t t I «)FF FF FO 09 0 
0 h <h 1*1 6 FF FF 

50 F 0 0 9 FF h#»*-CKtEi83iVO*£. 
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[0 0 0 6] AV®fs^ai^?i~Slsochronousv ? — ^ 

^3SPflT- Isochronous^—^ 7n-^^g«:i:^ 

PCRfc/E^fc^^^g ^<7>#E;££^1 4tc^ 
PCR!rffl^fc^^^v'3Vl:ll Point-to-point 
connection £ Broadcast connect ion CO 2 SH^fcSo 

[0 0 0 7 ] Point-to-point connection^, S>5 AV 
M^C7) 1 oGOo P CR ^SU<^AV«^<7> 1 0(0 i P C R 

1 OOIsochronous^^^-^^-CjetPft^^^^^ 
v'a flPJrittfHl 4T*hi. AVl^7 1COoP 

CR 9 1 £ AV8*7 4 CO i PC R 9 6 ffl GO "r~& 7 n 

itLfcttSrtlr^WWT^'y > a VGO^lC^-oXb 

j&» i/s?^ ^ tf s*i « : t at s ft k^r-^p f ^ h 
#a>tft>*T,£ 0 *7t. I^Cio^pcrI:, 1g£:coPoin 

t-to-point connection£:$&£'£'& ^ t £ » #J 

*.tfB 1 4 Trf*, AVl^71WoPCR9UAVi 

2V> i P CR 9 3 £ <Offi<0\*l C Isochronous-^— & 
7 n — ^cWi l^fc 3 0(7>Point-to-point connect ion 2**8 

[0 0 0 8 ] Broadcast connect ion I*, £>5 AV$|f§CO 
1 O0> oPCRM OCDIsochronous^ ^ i/'^l'CO^^: 
telWtffc. Broadcast -out connection i: , BU03«»0>1 
oco i PCRM oco Isochronous^ -V >^/K»^Sr^ 
tWtf 7tBroadcast-in connection^ 2 0<7) ^ ^ ^ a 
VA»f,ft5 0 AV««g710oPCR91tIs 
ochronous^— ^ O^a— K*** h^-^>-^/^#^ 

(aHT6 3 MRS**!,*) ^tfotf 5 CO ^Broadcast- 
out connection^ ft D , AVii§ 7 5 CO i P C R 9 7 £ 
Isochronous^— ^ CO ^o— F + t^ h ^ ■* >-^/^#-^ 
^rftt^ott £ COd*Broadcast-in connect ion £ ft £ * ^ 
CO 2 O (^Broadcast connection!^. i£ 9 Stt^t^S 

Jfc, Broadcast connect ion L^ttigtf t^ttttJft>7 

v-a >&*^0««a>&^t>PCR«r*&SI 

^Isochronous^ Y ^^TVKrSf^StS ^ £ t>~e# &o 
[0 0 0 9 ] AVlg^r-nt^ a ^**RS 

V=K£S&\ AV/C (Audio Video Control : y* 4 

yf^fir nyhD-M K (" av/c Digital i 

nterface Command Set version {^f-i^^f^ <4 ^/ & — 
-7*4* cj^>K tyh ?7-^a^) 2. 0 
D" , 1 3 9 4 Trade Association (FKK TVv' 
^t>fv'3>'),March26, 1997) St^H^TM 
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5o AV/Cnvy KOiBia^ !/ T/l"<* I E E 

E 1 3 9 4 i-<7>i£{f • I E C 6 1 8 8 3 

CO Function Control Protocol (7r>^ , >'3 
V 3>hD-;b -^Dh^/U) SrflU^TfTbitS. Is 
ochronousfi«*JfrT-#-5»*tt, j££fl A V*«co P 
CRfl)RS«rl!»t3 ^ t\Z* ci^^^avSrffar 

[0010] 

70 fte, *a^y T/U-'^ I EEE 1 3 9 4_b{C^igc£*l 
/^WJHffcW^Self-I D^'o-fc^^.t 
*3tet01 3 9 4«3§cONode_I D #* t ^*Srf£i££CD 

1 3 9 4 ±tO&>5 1 3 9 4ttH8d*. iBS^y TVl^J* I 
EEE 1 3 9 4±{c1g##ffif SBU0>*>5 1 3 9 4«I2£ 
^T"^teMTOtJ;5 ^Lr^>, ftflsufc^i 3 9 

4 «*c0K*-> y T/U^^ IEEEl 3 94 J:"*?*! I? £ 
ibtl7tNode_I D^^J^ + SfiiSaftei^^T* — 
^aS*^Bfl+S**Ji^*l6*d**Jfeft^/!i>5), 13 9 

[0 0 1 1 1 1 3 9 h = Mm 

Uvtt^ 1 3 9 4^^cot^^^:*ns n £2*-e#ft^7t«>, 

[0 0 12] (&m<r>Btf)) JblSco^Jg^r^ 
KiStltPS I EE E 1 3 9 4««1N»St1K^. 
30 [00131 ( 1 ) y TA"<X IEEEl 394 

commwcx^x&mm^m v m bti5Node_ i d## 

[ 0 0 1 4 J (2) Ma^!l7/M^ I EE E 1 3 9 4 

jitc if <o £ 5 ft«**« #&-r S d»t«lt 5 . 

[0 0 15J (3> fWWUfc^^l 3 9 4««3&*£<z>J: 5 
[00161 

(c. *#?Ua>*10> I EEE 1 3 9 4«l§gMWSg«:, 
^ MvSJB. y>^/I, h7Vf ^^a vl^^SS^it, 

miE*«<ottfN*»jfB-ra^y r/^<^^*-^> v h 

5 iKOLis y I E E E 1 3 9 4 (D/^^ J — KT*fc 

. ( i ) m&iy y r/u^^ ieeei 3 94 

^ttfcffi^flMIJft**""** S Configuration (d^^-f 

(2) ffil&EttSiKBK^&(C J: ^Configuration RO 
M^r^^-ii^ttfc-ffi^f cONode_ I D## ^ Configuration 
ROMco|a^p^§^<70^jcS:f=tit$rffi\ ^co^^^riE 
5<? 5 Node. I D -Configuration R OMfg$BfE©£ff t , 



5 

(3) fflteriode. I D-CoQfiguration R OM*l#$lfcJtS£lS 
«r#RSU iS3v'yr/w^iEEEl 3 9 4lc8)g^ 

[0017] <D» 2COIEEE1394 IMS M ft) 

Kl<Z>*WiO«»l8«k^»t Lt t Configurat 
ion ROM^rt»0±r«^H:»J»*c^5lft*««:aB« 

[ 0 O 1 8 ] ;fc$8E<Dfg3<7> I E E E 1 3 9 4MMi 
£gfitt. ffi 1 tf>H^<DNode_ I D -Configurat ion ROM 

E E E 1 3 9 4 t*tt$ixfc**<Z>«W»^ri&)fctBAS:B 

[0019] ^K^fM^O I E E E 1 3 9 4 fMSfflSP 
SeStt, Configuration ROMfc* L#W»#*«>«» 

[ 0 O 2 0 ] (flUfl) *3g$l<7> [ E EE 1 3 9 4 «#ffi 

NKt (3>hB-7it>^). ) tt, 13 9 4H8I: 

S*JO^bnfcNode_I Dtftl 3 9 4lfi^M 

^ojta-jeSttW^J: 0 , ffiil 
T/Us<* 1 EE E 1 3 9 4 kX^WX. 5 ft«SI«> 1 

3 9 4««a*# : fi£L, ^rcDl 3 9 4 SISite^cDJ: 5 

^mci^^, ^r^l 3 9 4«^ji)3vyK 

[ 0 O 2 1 ] «&Sa#4>-ttHtt, I E EE 1 3 9 4 
^IEC6 1 8 8 3 $ tlfc 1 3 9 4 

asnsc SRapflor *f f ff fo 

0004 OOh-FF FF F0 00 07 F 

K U'^.^W [^Configuration R O Mir PfliJxTI^ 5 e Co 
nfiguration ROMOSillil i 1\Z % Configuration 

ROM^iaa?*^"Cv^a*)i#*orts«rBl i 2 ic^ 

"To Configuration ROMIt Bus_inf o_block 

— ysls :/ p y ^ ) £ Root_directory (/W 
— h v*-f h y ) , Unit_directory ^ h ^ 

4 hi/) , Node_unique_id (y — K-=*- — — ^ T -f 
T^— ) ^40(0t^v'3 >3>b*fi)c£*xT^5* Bus. 
info.blockir 3 Vict*, l&3l@*r I 64f 
y h ^Extended Unique 7 1 l/-=f 4 Y ^ — — 

_ I D (»)KEU I - 6 4t#tf*t5) d^fH^^tl 
T jo 1? , Node„unique_idi? v- a >-<7>^ f — t 4ot^ 
5c Root.directory-t?;? v'a yCtt, 1 3 9 4«*rtfc 
*«SivC^S€-^~ — I D fa vflHBa*^* 

Jx"C^5 B ~ ^Configuration ROMffiWiCj:0. 13 
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[0 0 2 2] eti^J; 3> h0-7li, 1394 

h ^yUTilR) £ SffbftfcNode. I D £ Configuration 
ROM««^*»Je*-e:5«*B«Bo^ci-fe^^J; 0 , 

^yr;^iEEEi 3 9 4j:^ r^-^ 

[0 0 2 3] 

[0024] {mt&<nWLm mi ^mm^mmx^ 

5IEEE139 immmW&Wl 0 Q&7*-t"7* s/^ 

[0 0 2 5] IEEE 1 3 9 4|«*181100tt, 

a^^^gVWUPllSl, Node_ I D -Configurat ion RO 
M*«fB«»2, ^'J7/M77^-^yf-3, 13 
94 h7yfV^3^@4, 1 3 9 4!jV^.l5, 13 

[0 0 2 6] f h >«»« 1 tt, 1 1 

i:«#M»«i 2a>fe»/££*L, tt«f&tt«|Si ia>fe<^ 
20 ff^te* 1 3 94 h7>f^^3yl4, 1 3 9 4 UV 
;?Jg5, 1 3 9 4^Il6l:jMt, I«0/i^^s/hC 

*a^icTfen««fc^-< * v^r^^v/y ta"<x i e 

EE 1 3 9 4±|Ciltti^tl^ »>yr;W^IEE 
E 1 3 9 4a>b<7>ff^|2, mz 1 3 9 4%3®^ 6 , 13 
94'J>^15, 1 3 9 4 h7>f^v'3>'i4^l 

tr, ««Riftfpi l^as^ixSo ««b»«i ii±&m 

&4fttt£:Node_I D -Configurat ion R OM'tf IRfatSSfl 2 

[o o 2 7i 1 2 3&» «#nnn 

j<? 1 1 $>b<D<B^<Dffiix t mmzm&iy v t;u/<* i ee 

El 3 9 4i:^W^n5^, m-%-<&$v>9c$:ftJ£'fZ>fc#> 
(CNode_ I D -Configurat ion R O M'ffi&BEt&f ofi 2 

[ O O 2 8 ] i/]) T A* — is* > h 3 ft . I E E 
E 1 3 9 4a*lw|B«**iT^5a9 , CSR^ffl31 
1 3 9 4 ^7^^3^14, 13 
94y>^Ji5, l 3 9 4US16^Jit5. 

^s»jffii«5 1 2(iffico 139 4mnt<F>mm^^y 

•*»f9 t O^O/c^tw, CSR^K3 lrt^^fc7K 
[0 0 2 9] (®>f^iftl£) 

I E EE 1 3 9 4fi)JHft*»e>^-*^^3 ^flfcfc*-*?*^ 

Wti^K^li 0^^"T o ::t-ti H3C/T 

-Tct 9 4«fiS^ y IEEE1394 

[0030] * -r, ssaii/ y r \ e e e i 3 9 4 

(i, 60150^^^(75 fc *?>(C 1 3 9 4^a h 3/u{c^o 
Bus reset. Tree ID^ot^, Self ID^nt 
50 ;*3rffv\ ^^SrffltSRoo t^-h\ Isochronou 
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s^— ^i£ff<7>fc#>GD V V-^^flt* Isochronous R 
esource Manager ( I RM ; 7 4 VP u-f* V y — ^ 

•r* — i>-V — ) ^*^ibn, «~1 3 9 4«SU: 

Node. I TD&^-frmVMbtl&o 

too3i] 139 4m&m<?>fflmRv<7*-* ? 

5 e r.<£>«!3§i&iSUi, r^gg^SUj £ TNode.I D-Conf 
iguration ROMf«^^(jj <0 2 &$£<0-f a -fc * {Z 

#<t <b*t£. *&&as'J-m, y r/t^;* ieee ^ 

1 3 9 4itC*ttSixTl^«*T«> 1 3 9 4«£^<*>Conf 
iguration R OMCDf*] §£rg^i^ tf C 1 J: 9 , i^v' 
y TyU^^ IEEE1 394 _hlC ¥ <F> X 0 fcflWM**** 
£frT^*A>««'JU «8#S£4#^r&o Node_ID-Conf 
iguration R OMif «0>*tJSfttt TM*. flfc#*fcBU-CfK3> 
a Ay ^Configuration R OM<£> lf fS** , iSG^^y r/U 
I E E E 1 3 9 4#3&Kt:^n ^ "Cft^JD ^tlT^Node 
_I D#^£ 1 3 9 4«^<7>^^#^-C^S0nique_I D 
*0*fJ&tttt*fT^ Node_ I D -Configuration ROM 

[oo3 2]M^7W, «*^yr^iE 

E E 1 3 9 4_hM£>52f£Itf>l 3 9 4«*ONode_ I D 
#^-£r£H ^Asynchronous (T^-^^n^-^) /^j; h 
«r»*v'y T/l^;* I EEE 1 3 9 4 _fcKi£ «P fctj U « 

^«»ft*6ote^^fr 5 . y r /I"** i e e e i 

3 9 4 Jb<^AV*3§<£>PCR<£>ia:^:-ei3:, rcOAsynchro 
nous'^^ h&f%^Z>o =ry ho-7lj:, Isochr 

onousT^^- & 7 a — ^r^-ffci^fC, Isochronous^-^ 
A-#* ( I s o. c h) £*f!Fi£ (BW) £ I RM*^ 

11301 3 9 4 £l#5 lOl) 0> o P C R £ §:ft^2§ 
(0J*.«, 13 1 3<7>1 3 94M1 0 3) WiPCR 
I EC 6 1 8 8 3»ttlcS»feiiri^*)ffllC» 

IV Asynchronous'^ s* h^rffl^T 5 „ 

D , Isochronousr^^ 7 n -0^^^^^n5 0 
[0 0 3 3] i£ff 1 3 9 4«*2feVSfSl 3 9 4«St§C0 

fflWtt* Function Control Protocols %<r N A V/ C = 

-^v KSrffli^T. :pf*fe(Z>;*^ — b/* b 

^-h/^hy7", — BSffJt, ^a-^$rff5o Isochr 

pcRos^^tsr^iao, ^^^ 3 ^« 

[0 0 3 4] < Configuration R OM£>R&^JH> H 2 
IC, jfcjSS*' y TAv<;* I EEE 1 3 9 4_hlCg§*?c£iXit 
1 3 9 4^§gcOConfiguration ROM^^^ot 
* oK^^to =f > ho-7li, Asynchronous'^ s> 

h OBroadcast^e— K (dest ination_ I D = 6 3 ) 
t^JiNon-broadcast (/V ^n — K=*-T*h) K 
SrflH^T, SSai^ y 7/1"** I E E E 1 3 9 4 k.<n^J 
- KlC^fLTRead request (y— K VJm*b) 50 
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y h«ri35f+-r*. Read request it fc# 1 3 9 4«£i 
te, Read request >T y b 3: =* > h a — ^ MiS"*". =r > 
hu-7f^, C <7>Read request'* ^ y h-^y^ OSource 
(V— *) _I D <t Configuration ROMf&S<Drt§*> 
Node- I D £ Configuration ROMlfffi (#Hcnode_ 
unique.id) Sr»iS#rt fc^ y ^4r*J* Node. I D-C 
onf iguration R OMlH^tBtSSfi 2 tc!2tft"t"5 0 
[0 0 3 5] ^ V h a —^^Configuration ROM^rtS 

[ 0 0 3 6 ] Configuration ROM<7D^ig^, Bllt 

fc, Root.directory-t^^a >-t-fi. ^T(C^< , Unit 
.directory^ $ is a > £Node_unique_id_leaf * ^ ^ a 
V'^lS^^iX'C^^-S^feScOT K V* (Offset address: 

Configuration R OM(75fS^ii^(C|^, *-f4-fe^->a 

H3 2itO«H4*:#fl8U*3ft«bl*W3tt^JB*r^i"« 
[0 0 3 7] ( 1 ) <Bus_info_blockrS^60^iX> 
[#12 11] nyhn-710 o^«#tt5U«:BRM 
"t*^^:, ^ > f* D — 7 I'iRead request for data quadle 
t ( y K y#=-xb 7*— f—<? ?rV\/y 
b ) r**r y b te&i&i/ y 7/\"<* I EEEl 3 94 

Read request for data quadlet^^y^ h <^> 7 
2T— 5/ b 6 tC^-#" 0 destination. I Di3, ^p- 
K^-V^ h b-tZ>tz.mz.m*\ 0 try h«3FF h, 
ft*(D6^j/ Htt3F h<b^^^tL, destination_of 
fset (t*;* f>f^Y^3V t7tj'h) iC^Bus_info 
_block^^^a KP'^TfcSF F F F 

FOOO 04 00 hi^^tlSc 
[ 0 O 3 8 ] [^JH 2 12] Read request for data 
quadletA*^ y b ^T^lft L-fcig&v' V 7 /l"<7> IEEE 
I 3 94l(7)^l 3 9 4«lili t S^g#(7>it^^nfc 
T K^^COlft^^r, Read response for data quadlet'^ 
try b&fflt'^X^^' b D-7l-^§t5o Read respons 
e for data quadlet^>$ry b<T>7 y b £:H 7 \Ztf 

•r. 

[0039] ^1 39 4«^d^ib^^ 

ttT#ft:Read response for data quadlet^ y b 

£Bus_info_blockir^ g VCO^ — feSi" 

So 

[0O40] [^Wg2 1 3] ayhD-7tt, *13 
9 4«*<OBus_info_block-t ^ v' a l/V)"?— ^5^:^31 
Ufc^. Read request for data block^^^"^ h^:, S 
$fc£r<@*<z>i 3 9 4%k$£fab LfKSS'y r/i"<* I EE 
E 1 3 9 4^ffitS, Read request for data block 
/fry b<D7 y h^r@ 8 0 dest inat ion_ I 
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DIS (fffl.2 12) T?lB«L;fcSource_ I D tm&£ 

destination_offest (f^f -f^-f^H^ ^"7* 
y h) ICl3Bus_info_block-t<r ^ f h ^<7>£k$)frb 2 quad 
let ( lquadlet= 4 bytes) |OrK^tfc5FF 
FF FO 0004 0 4 h £4x So data.l 

engthKI* (?i2 12) ~CfE« L fcBus_inf o.blockir 
^$✓3 ^<0^— lqiiadletfc5ll*fcffia*itS££ 

[0 0 4 11 [#1112 14] »>yr/u/^iEE 
E 1 3 9 4 ±(7)^-1 3 9 4«&§§J3, Read request for d 
ata blocks y hSrSfa-rfi*, S #S#*>*i3£2;ix 
fcT K^Wttft^, Read request for data block'* 
h^ffll^T^ is V — ^ (CJtt:^-^^. Read request 

for data block'* h£>7a- — -v s> h*:BI9l£* 

[0 0 4 2] a v h p— ^13, #1 3 9 4«:§fa><bi£k 
ttT^fcRead request for data block'* ^5* hSrSfa 
Ui-6t. ^tf>/*^ Hcffi|g£ix'r^<5Source_. I D 
irBus_info_blockft^cr>p^^^r^:n^tLNode_ I D -Conf 
iguration R OMtiSWSBt&SS 2 Mfate-TSc 

[0 0 4 3] (2) <Root_directoryflMft<0Ki&> 

[$Jil2 2 1] f- o — -^f^Read request for dat 

a quadlet/*^ s> h t*S s > U T;l"*;* I E E E 1 3 9 
4fca£tt|-r<5o destination. I Dli, ^p - K^t^ h 
tt6fci6^10es/Mi3FF h, ^^<Z>6 tr 
2/hfi3F h hf&&£tl+ dest inat ion_of fest (CfSRo 
ot_di rectory ir ^ is a- V^S:^^ T K l"* fcSFF F 
F FO 0 0 04 14 hJ&**g^£ix5o 

[0 0 4 4 ] [$Ml2 2 2] R&ad request for data 
quadlet'**- y hSrSffi' LfcSfiifiS'SJ TA"** IEEE 

i 3 94i^i 3 9 4«M, i5>a#*>Jt3£*nfc 

T K l^;*G9 'Jn$t£\ Read request for data quadlet'* 
fry h^^T3yha-7l:^t^ ^1 3 941 
^fah&tbtlX^fz-Read request for data quadlet'* 
fry hSrfi«- Ufc = v h o — ^te, ^r<7>'**- s> h MtB« 
SiVCl^S Source. I D £ Root_di rectory 

[0 0 4 5 ] [?K2 2 3] *1 3 9 4«^RooU 

irectorri? * a ls(D<r~- ^;g£rf&® b7t& , =* ^ h a 
— 7f3* Read request for data block'* fry V & , IS 
5fc£r®*tf> 1 3 9 4«»«^Li«fifi^ y 7VU'*J* I EE 
E 1 3 9 4 lif ttit^o destination^ I Bit (*R2 2 
2) -eifite L*i Source. I D fcRSSiX. destinations 
ffestMI3:Root_directorytr * fa VW**03&»fe 2 quad 1 
etS07FU^t^5FF FF FO 0 0 04 

1 8 h#JB^S*t5. data.lengthKIS (#Jffl 2 2 

2 ) T?|Et§ L-/cRoot_directoryir * is a XDf—P&fr 
b lquadletfc§|t^fcffij&*lBj£Six5. 

[0 0 4 6 ] [^JH2 2 4] Read request for data 

biock'*^ hftsft ufcssa^y ieeei 



(e) 1-205363 

10 

3 9 4±.<0%r\ 3 9 4«M2tt. S » T 
K lx>^<7)*|f Read request for data block'*^;/ 

HSrffllr^ra^ h b-9^jcS*-rSo #1 3 9 4«^ 
ibi^ bilT^/^Read request for data block'* *~ y h 

^r^ft b^^v ho-7ii ^<z> He falser 

I ^ & Source. I D £ Root_directory~fc # is a Z/^Q<Olfo 
»&UWt_directory'fe^S'a ^Ot^ty hT 
£node_unique_id_leafi?* >a VCD;*-;7i? $/ hTKl/ 
^^T^tt^HNode. I D -Configuration ROMlS^lBtt 

10 315 2 (ciast-?**. 

[0 0 4 7] (3) <Unit_directoryf&#<OB£i£> 
[^JH2 3 1] — ^teRead request for dat 

a quadlet'*^ h*r, ^^1*^)1 3 9 4l^C 
U SSift^ y T/W'*;* IEEEI 394 tC^H3*t*So de 
stination_ I Dte (#12 2 4) Ufc Source. I 

D£^^£il, destination_offestlC|3 ($12 2 4) 
tfEttfcbfcUnit.directorylr^S'a V 7 -fc s> hX K 

[ O O 4 8 ] [#Jffl2 3 2] Read request for data 
^ quadlet'**- h *ftft UfcKiS^ U IEEE 
1 3 9 4lW#1 3 9 4M«, S^i#CO^^^nfc 
T K wMfSRSr, Read request for data quadlet'* 
fry htffl^tay h d — ^(CJ^^-TS. ^I 3 9 4i 
*3&**ba?>tt"C# fcRead request for data quadlet'* 
fry h£r§ft Lfw^^ h n — ^ti, ^w**- y hlclStt 
^iX~Ct> -5 Source. I D t Unit_directory"feT ^ ^ a VCD 

[0 0 4 9] [fi2 3 3] ^1 3 9 4^«C0Unit_d 
irectory^^^a \s<n*r — ^^$T^^L7t^, ^Vh^ 
Jtf — ^tt. Read request for data block/*^ y Y £ , ^5 
$fc£r<@*tO 1 3 9 4^^fJC U SSial^ y T/u^*^ I E E 
E 1 3 9 4 t£iSW-*~5« destination_ I DJi (^JK 2 3 
2) "ClSte LfcSource_ I D t^^^tt, destinations 
ffestMf* ($112 2 4) ^ClBtttUfcUnit.dlractory-fe" 
^5X3 Zs&Mtimfrh 2 quadlet g<7>T K U-^^*B^^tL 
S„ data_length^W ($« 2 3 2 ) r-|E« LfcUnit.di 
rectoryir ^ -V a VCO^— & 1 quadlet SrSlt^fiB 

[0 0 5 0] [#WH 2 3 4] Read request for data 
40 blocks y h *S« LfcSSiSS' y T/>/*^ IEEEI 
3 9 4±<D&1 3 9 4 4B«r)L, S » g#<75lf^:^nfcT 
K Ix^CD'tf S^T, Read request for data block'* fr y 
h^^T^yh u-^Mtf^-r&o ^1 3 9 4«§l** 
ibi^ibixT^y^Read request for data block'*^ h 

l^5Source_I D £Unit_directory-£ ? is a Vfgfficop^l 
^4r : 5rtL^nNode„ I D-Conf iguration ROMlf^tatt 

[0 0 5 1 ] (4 ) <Node_unique_id.leaffllfficoiSii 
50 > 



11 

[^M 2 4 1] =>ls h a*— TttRead request for dat 
a quadlet'^ y h«r, J6M«^W1 3 9 4fi» 
U Kai^ y IEEEl 394 {Ci^ffi-TSo de 

stination.I Dtt (^JK 2 2 4 ) "CIS® L£:Source_ I 
D^K^^il, destination_offest(c|i (^Jig2 24> 
T-fStg LfcNode_unlque_id_leaf-fe^^3 ><D^"7^ ^ 

[0 0 5 2 ] [^JW2 4 2] Read request for data 
quadlet'^ s> h*$»Lfei«a^!/r^ IEEE 

1 3 9 4±tO«-1 3 9 4tl^, i^@#Oj|ouS^ 
JtfcT K l^:*£>fjHfi£\ Read request for data qua die 
U<^ry h^ffl^tny Fn-7^ft5 e #13 9 

4^^^^<bi^ibiX*C^7tRead request for data quadle 

fa®£*uTl^6Source_I D ^Node_unique_id_leafi? ^ 

[0 0 5 3 1 [*JH 243] #1394 m3§<ONode_u 
nique_id_leaf-£ ? is b ^(D^f—^^^WM^it^, =» 
^ h d — ^li. Read request for data blocks ^ y h 

^^ri^iOl 3 9 *4i/!l7;w< 
^lEEEl 3 9 4 tCi^tH-t'So destination. I D 

(^JB 2 4 2) TIE* Ufc Source. I D ir^^^ix, des 
tination_oifestMt* (^JH2 2 4) "ClEW UTtNode.un 
ique_id_leaf-fc^ v*a VCO^^d^b 2 quadlet &<DT K 
l"****-*"©. data_length«Cf3 (#«2 4 2) *C|a 
tS L.fcNode_unique_id_leafi? ^ ^ a VOt- A* b 
1 quadlet £r§| V^ffi^if ^ £ J*x£<> 

[0 0 5 4 ] [^J© 2 4 4] Read request for data 

biock/^ s> h £Sff y T >W<;* IEEEl 

Kl^^Offi^, Read request for data blocks 
h££H**T ^> — 7 fclJS*"* - 5. *l 3 9 4«|j)&» 
fbi£k*LT£ £:Read request for data block'* ^ $> h 

l^5Source_ I D t Node_un ique_id_leaf -fe ^ v' 3 Vif 
COP^^^^tt^enMode.I D -Configuration ROMtf$8 

[0 0 5 5 ] & Ji^^JS^iK*^ V Tyl"** IEEEl 
3 9 4 jLtettttSjh/r^S^TO 1 3 9 4«S3§CDConfig 
uration R OM(D^%OU^^^^ ff^T T h 0 

[0 0 5 6 ] £J_bR9i LfcjOKO^lB^Configuration 

[0 0 5 7 ] (1) *ISlfiO»«-Ctt, T/W< 
^ I EEE 1 39 4 ±0 1 3 9 4 4Mg<Z>M9Ptt* SSSfi^ 
y T/i^J* I E E E 1 3 9 4 JbcD 1 / — K £ Lt#?£-f 
h ^icfc ijWJWSHS fc<z>^ Lfc**, 139 

4^n j.3yuia«itfi«>»«fl:*:^riBi: uraso, 

^51 3 9 4«S (W;ttfB 13*^139 
4«Sil0l) ^ffl*5&*tt5«t 5 «c«flt*ixTV^Tt) 
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[0 0 5 8] (2) ^MM<^f^Wi^Yt, Configuration 

^ V h C2 — ^ ^Configuration ROM£>— 

^OJ:5lct5^<!:^T^6c M^-li, I 3 94«2f@ 
^*co i D#mSEU I - 6 4*Stf *t*3M&tr»'& 

[ 0 O 5 9 ] [^Jfi 1] =r V h n — ^ teRead request 
i0 for data blocks ^ y h y T IEEE 

1 3 9 4 lCjSa-*"5. destination. I Dte, ^ n — K =*f 

WGt'y f-tt3F h £St^£iX, destination_offest 
fcl F$ F F FF F0 00 04 0C hd\ data 
_length*Cl3 2quadlet^J§^^nS ( , 

[0 06 0] [^JH 2 ] Read request for data bloc 
k'<try h SrSfJ LfcSKaS' y 7;i-/^ IEEEl 39 
4 _bco#l 3 9 4«8tt, S»l#«>i£* *ifc7 
^(OWSSr, Read request for data blocks ^ y h £r 

^ ffl^r^y hP-7}:Mt6. ^i 3 9 4l^f?i 

ki^^T^ fcRead request for data blocks >Jr 5; h 
flUi^y hn-7li, ^0/^5/ MCfS^£ix~C^<5 
Source. ID^EUI-64 'tH^£r-€rn-?f*tNode_ I D-C 
onfiguration R OMfg^fBltiB 2 fClEt&-t"£o 
[0 0 6 1 ] 

l$8^GO#>JE:] *«W*> I E EE 1 3 9 4#H£WJfl)$g1S 
lwJ;*U*, 1 3 9 4*«fc*0«£nfcNode_I D#^- 
U 3 9 4m#i^ : fi'c7)'ffa^JE£;^-<i:r^^fc^, 
fl) T/t"<X I E E E 1 3 9 4±(7> ( 1 ) if^fC (2) 
J<3 ¥<OX 5*«W<7>1 3 9 4«»d«#fi£L (3) 1 3 

*>S»ff«> 1 3 9 4«£:§g£ag5£-r&:i &iSt?#. 1 
3 9 4a^^$'J#P^> K«raS«-r«-i:«r»rtBi: LT 

[0062] wjwLfct^i 3 9 4mm<om?j&*n 
^rteg-r 5 c ^ t> "TtM t ft &o 

[0 0 6 3] £t>M, Configuration ROMW7 

T^ x 5d*, Root.directoryir ^ ^> a V^Unit.di rectory 
ir^^a V^Node.unique.id-fer^ a V<D0ptial (^-^ 
isa-i-fr) 7 K 2 B^lrfcft t ^ a y Ogfit t 

[0 O 6 4 ] 

[acB^ffi^fttaw] 

im 1 1 *31K<Z>— 3MS(Z>«1B<0 IEEEl 3 9 4m& 

[02] *«K^««»»«>^D-t^o«**^-r«n 
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[05] *^8^^>Node_I D-Conf igurat ion ROMISH 

[0 6] Read request for data quadlet'^y V <r>7 

[0 7] Read request for data quadlet^^r y h <D~7 

[0 8] Read request for data block^^ y Y<F>y* 

y h£r^-r0T*&5o 
[0 9] Read request for data block-^^ y V<F>7* 

— v y h^it@r^5o 

[010] KiS^U I E E E 1 3 9 4*5JBIfk3&* 

h 1 3 9 4««M^3^;^ixg V»Sr*-e<04fe*a>flE*L 

[011] Command and Status Register (CSR) ^ 
HcBftjfi&O'Configuration ROM(7>tjt$:^tir'*) 

So 

[0 12] Configuration R OM(C|5££ £ HT t ^£fS$S 
[013] »>yi;W^ IEEE1 394 Srffl^jfc 
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[014] iSSv'LF I E EE 1 3 9 4«rffl^t 

[015] Master Plug Register^: Plug Control Regis 

2 Node„ I D -Configuration R OM'l#^lBtg^i 

/<? 3 ^yr/^^-^yh 

4 1 3 9 4 h7>'f^v'9>i 

5 1 3 9 4 U l/?m 

6 1 3 9 4 
1 1 

1 2 «4»Mtt 

3 1 CSR 

3 2 Configuration ROM 

7 1 — 75 AVm%£ 

8 1 — 8 5 MPR (Master Plug Register) 

20 91 — 97 PCR (Plug Control Register r) 
100 IEEE1394 «$t§frJ*&P$SS 
1 O 1 — 1 0 4 1394 m& 

2i 1-244 gH&n&u^M 



Node_t re- 
configuration 
ROMffiffi 



T 

100 



11- 

4- 



» 



1394>7>f »J>I 



I394'J>9» 



1394&SJ1 



1394A X'v 



12 
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« » 



CSR 
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ROM 



• 31 
32 
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Bus_info_bl ©ckft£S2!t 



r 



Bus_i nf p J) I ock £i£Stt 



REQUEST 211 
Read request for data quad let — ► 

RESPONSE 212 
Read response for data ojuadlot - 



REQUEST 213 
— Road request for data block 

RESPONSE 214 

Read response for data block 



rooted i rectory ft £ S2iiS 



r oot_d i r eotory ^ l£ffi 

un i t_d i r *oto>ry_o>f f cat $ Sift 

node_uni quc_id_l eaf _of f sot $ SE3& 



REQUEST 221 
Read request for data quad let 

RESPONSE 222 

- Reed response for data quad let 

REQUEST 223 
Read request for data block 

RESPONSE 224 
Read response for data block 



(*) 



Bus_info_block 
«9ft9S7h'I/* 



Bus_info_J>lock 



root_di rectory 
005feSS7r' M 



root_di rectory 



[051 



m6\ 



NedaOO 
<lfifaFt«J 


Utlqua ID 
t64bltd 


Modulo. 
V*nc*ar_l& 
(Zttlta) 


Nods. 
Ct»*l I Ity 
(24blU> 


to 

(2*1 1«| 


□nlt_P« 
Vr«*lon 
(24tam) 


Option 


1 


010—111 


11—00 


00—01 


01 — «l 


oo—oi 


nan* 


Z 


CO! —101 


10—11 


01—11 


10—11 


oo—it 


101—001 


3 


010—101 


10—01 


01—10 


11—00 


01—10 




4 


110- "001 


01—10 


H~0t 


0O"-1Q 


00- 


nonv 



| Read request for data quad I et A'tlt \ 
trarualttcd flrrt 
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tl 


ft 
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JL 
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II 
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r ORB 
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In inn 
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\ Raad rtiponte for data qua diet rt'fTr | 



trwwHt»d flrt 



dt»tln*tl<mjD 

itmiillilllii 


tl 
■ 1 1 1 1 


rt 
1 


tcoda 

1 1 1 


1 1 1 


aaurea_J0 

■ I ■ 1 1 I I 1 1 1 1 1 1 1 1 


rcodal 
l.JjJ 



raaarvad 

n hi ii h n ii n In Ii ii 1 n I 

quad) at^jlata 
i i i n i i 1 1 ii i hi I i i i n ii 1 1 n i ii i 
baadwLpRC 

hi ii i i Ii n i I i i 1 i M I I n 1 I II I II 1 
trtnanittad last 



[is] 

| Raad raquaat for data block A* frit "1 



tran— Ittad first 



dasti nation J D 


tl 


rt 


teoda 


prl 


llllllllllHIFI 


1 III 1 


1 


III 


1 1 1 


aavrcaJD 










1 1 i 1 1 1 T 1 1 1 1 1 1 1 1 










daatinatiorijrffaat 






I I 1 l l l l 1 i t i i i I % 


IHIMI 


Ml 


nil 


dat«J««Jth 


ax t end ad_t cods 


i i t i i I i t I I 1 1 i I i 


1 1 1 1 11 1 


Llll 


LLLL. 


haadar_j)RC 








II I 1 1 II 1 1 1 1 I 1 1 1 


1 1 1 1 I 


t f 


III! 


1LLL 



tranwlttad last 
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| Read roaponae for data block fl'TtY \ 



tranaalttad first 



dost Inat Ion JD 
.ilLtlilllJI I LI.I 


tl rt toodo prl 

Hill 1 HI III 


aaurc*_J0 
lllllilltlliiii 


Hil 


raaa 

lllllllll 11 llll 


rvad 

Mlllllllit Hi 


dat*_l*n*th 

1 1 i 1 1 1 1 1 1 1 1 i 1 1 1 


axtandad_£ooda 
1 1 I 1 1 i I 1 I I I 1 1 1 1 


haaoaUOB 

I I I n I il I if fi n ll 1 1 1 1 t 1 llll 1 1 1 1 


data riald 


f karo pad bytasCif eaoassary) 

111 llllllllllllll M II III 1 llllfl 


IU1I llllllMllllllll III 1 1! 1 IN 



trananittod laa* 



| node_yender — id 


24-bit 


/-K a" % jY -©Company 10 


f chip_itL.hi 
|chip_id_low 


40-bit 


y-KV>)'-0) node* s vender 
provides Chip ID 


| "EUI-64" \Zt£& 


modu I e_yendor_J d ] 


24-bit || V/ i-AOCompany ID 


node_capabll ity | 


24-blt 
24-blt 




unit_speOd | 


| i-7rCDCompany ID 


un 1 t_sw_ver s 1 on | 


24-bit j| mm\/oy?4i\'*mm%i 
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| Output Plug Master Register (oPMR) j 



■data rate 


broadcast 


nofr-pers • stent 


persistent 


reserved 


number of 1 


Icapabi 1 ity 


channel base 


extension field 


extension field 


output plugs 1 


L— 2— 1 


6 


8 


_ 8 
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data rate 
capab i 1 i ty 


Reserved 


non-persistent 
extension field 


persistent 
• extension field 


reserved 


number of 
input plugs 


2— J 


6 


1 8—1 


8 


— 3 — 





| Output Plug Control Register (oPCR) 





broadcast 


poi nt-to-point 








overhead 
10 




on— 1 in© 


connect i on 
counter 


connect ion 
counter 


reserved 


channel 
number 


data 
rate 


pay 1 oad 




l_ 1 1 


1 6 1 


— 2 — 


6 


— 2 — 


— 4 — 


10 — 



| Input Plug Control Regi ster CiPCR) | 





broadcast 


poi nt-to-point 




channe 1 
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on- 1 ine 


connect I on 


connect ion 


reserved 


reserved 


counter 


counter 








1 — i — l 


1 6 1 


— 2 — 


6 
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